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DETAILED ACTION 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 7 June 2006 has been entered. 

This Office Action is a response to the Paper filed 7 June 2006 in response to the Final 
Office Action mailed 14 September 2005. Claims 1-7, 10-33 and 44-73 have been withdrawn 
from consideration and claims 34-36 and 40-43 were considered in the 14 September Office 
Action. No claim amendments were made in the 7 June Paper. Claims 1-7, 10-36 and 40-73 are 
pending and claims 34-36 and 40-43 are under consideration. 

All objections/rejections not repeated herein are hereby withdrawn. 

Claim Rejections - 35 USC § 101 
35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Claims 42 and 43 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. The claims are directed to, "A cell comprising the 
fusion polypeptide of claim 34 [or the polynucleotide of claim 41]". The specification states, "A 
host cell is a cell that contains one or more exogenous molecules. . .Host cells may be . . .human 
cells. . . and cells in vivo." (P. 28, 2 nd full \) Thus, the claimed cell, construed as broadly as 
reasonable in view of the teachings of the specification, reads on a genetically modified cell 
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present or intended to be present in a human being, said cell becoming integrated into the human 
being and therefore being an inseparable part of the human itself. The scope of the claim, 
therefore, encompasses a human being, which is non-statutory subject matter. As such, the 
recitation of the limitation "non-human" or limiting the cell to being "isolated" or "cultured" 
would be remedial. See 1077 O.G. 24, April 21, 1987. 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 34-36 and 40-43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kim et al. US Pub. No. 2002/0173006 in view of Sassone-Corsi et al. (1999) Science 285:886- 
891 (made of record in the EDS filed 2 July 2002) as evidenced by Chen et al. (1997) Mol 
Endocrinol 1 1 :3-15, Ebert et al. (1998) Mol Cell Biol 18:4089-4096 or Ryuto et al. (1996) 1 
Biol Chem. 271:28220-28228. 

Independent claim 40 is directed to a fusion molecule comprising (a) a DNA-binding 
domain; and (b) a histone kinase. 

Kim et al. teaches chimeric zinc finger proteins with enhanced affinity and specificity 
that can be used for regulation of gene expression. (See, e.g., 1(0006.) Kim et al. further teaches 
embodiments of the invention wherein the zinc finger protein is linked to a regulatory domains 
for regulation of gene expression (HO 109) and explicitly teaches, "Common regulatory domains 
for addition to the chimeric zinc finger protein made using the methods of the invention 
include. . .chromatin associated proteins and their modifiers (e.g., kinases, acetylases and 
deacetylases)" fl[01 10). In paragraph 0116, Kim et al. contemplates histone acetylases and 
histone deacetylases as specific embodiments of the chimeric zinc finger protein. 

Thus, Kim et al. teaches chimeric zinc finger proteins comprising various activation or 
regulatory domains, contemplates chromatin associated proteins and their modifiers as regulatory 
domains that can be added, and specifically identifies the histone modifying enzymes (i.e., 
histone acetyltransferase and histone deacetylase) as transcriptional regulators that can be 
comprised in the chimeric molecules. Kim et al. further teaches that the chimeric zinc finger 
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proteins comprising regulatory domains contemplated therein are useful for the modulation of 
gene expression. (See also the first sentence in 1J0109.) 

Kim et al. does not explicitly teach a regulatory domain that is a histone kinase. 

Sassone-Corsi et al. teach isolation of Rsk-2 and demonstrate that the protein is an H3 
histone kinase. (See especially the paragraph bridging the left and middle columns on page 887, 
Figure 2 and the caption thereto.) Sassone-Corsi et al. further teaches a nucleic acid construct 
encoding a human Rsk-2 that can be used in the construction of a chimeric zinc finger protein as 
taught by Kim et al. (See, e.g., Fig. 5 and the caption thereto.) 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to construct a chimeric zinc finger DNA binding protein comprising a regulatory 
domain according to the teachings of Kim et al., wherein the regulatory domain is the H3 histone 
kinase Rsk-2 as described by Sassone-Corsi et al. 

Motivation to combine these teachings is found in the nature of the problem solved by the 
chimeric zinc finger proteins of Kim et al., which is stated to be for the purpose of modulating 
gene expression, and from the teachings of Sassone-Corsi et al, which state, "Remodeling of 
chromatin structure appears to have a primary role in transcriptional regulation [], and 
posttranslational modifications of histones are thought to contribute to this remodeling. . .rapid 
and transient phosphorylation of a subset of histoneH3 molecules correlates with the activated 
expression of immediate-early genes such as c-fos and c-jun in mammalian cells after mitogen 
stimulation []. These observations suggest that H3 phosphorylation may contribute to chromatin 
remodeling during mitosis and transcriptional activation." (Paragraph bridging pp. 886-887, 
citations omitted.) 
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Thus, one would have been motivated use the histone kinase of Sassone-Corsi et al. in 
order to obtain the expected benefit of chromatin remodeling and regulated gene expression as 
taught by Sassone-Corsi et al. 

Absent evidence to the contrary, one would have a reasonable expectation of success in 
combining these teachings because Kim et al. teaches various methods of constructing proteins 
comprising functionally associated zinc finger DNA binding domains and heterologous 
regulatory domains (see especially f 0109), which methods were routinely practiced in the art. 

For these reasons, the invention of independent claim 40, as a whole, would have been 
obvious to one of ordinary skill in the art at the time the invention was made. 

Furthermore, the limitations of the dependent claims are also found in the cited art. As 
discussed above, Kim et al. teaches fusion proteins comprising a zinc finger protein DNA 
binding domain and a regulatory domain, which meets the limitations of claims 34 and 35. 

Claim 36 is directed to the polypeptide of claim 34 wherein the DNA binding domain 
binds to a target site in one of a variety of genes. Kim et al. teaches that the zinc finger proteins 
described therein can be targeted to specific sites in DNA and explicitly contemplates regulatory 
sites such as SP-1 and hypoxia response elements as desirable target sites. (See especially 
1f0035.) As evidenced by Chen et al. (teaching the androgen receptor gene promoter comprises an 
SP-1 site), Ryuto et al. (teaching that the VEGF gene contains several SP-1 sites) and Ebert et al. 
(teaching that the EPO 3' enhancer comprises a HIF-1 site), the SP-1 and hypoxia response 
element targeted proteins contemplated by Kim et al. would bind to a target sequence in many of 
the genes recited in claim 36. Therefore, the claim is also obvious over the teachings of Kim et 
al. and Sassone-Corsi et al. 
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Finally, claim 41 is directed to a polynucleotide encoding the fusion protein of claim 34 
and claims 42-43 are directed to cells comprising the polypeptide of claim 34 and the 
polynucleotide of claim 41, respectively. The limitations of claims 41-43 are obvious over the 
cited art because in the section entitled, "IV. Expression and Purification of Zinc Finger Proteins 
made using the Methods of the Invention", Kim et al. teaches expression of the polypeptides in 
host cells from recombinant nucleic acid constructs, which constructs and host cells render 
obvious claims 41-43. 

In view of the foregoing, the invention of claims 40-43 and 34-36, as a whole, would 
have been obvious to one of ordinary skill in the art at the time the invention was made. 
Therefore, the claims are properly rejected under 35 USC § 103(a) as obvious over the art. 

Claims 34-36 and 40-43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kim et al. US Pub. No. 2002/0173006 in view of Rea et al. (10 August 2000) Nature 406:593- 
599 (made of record in the IDS filed 2 July 2002) as evidenced by Chen et al. (1997) Mol 
Endocrinol 1 1 :3-15, Ebert et al. (1998) Mol Cell Biol 18:4089-4096 or Ryuto et al. (1996) J. 
Biol Chem. 271:28220-28228. 

Independent claim 40 is directed to a fusion molecule comprising (a) a DNA-binding 
domain; and (b) a histone methyltransferase. 

Kim et al. teaches chimeric zinc finger proteins with enhanced affinity and specificity 
that can be used for regulation of gene expression. (See, e.g., ^[0006.) Kim et al. further teaches 
embodiments of the invention wherein the zinc finger protein is linked to a regulatory domains 
for regulation of gene expression fl|0109) and explicitly teaches, "Common regulatory domains 
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for addition to the chimeric zinc finger protein made using the methods of the invention 
include., .chromatin associated proteins and their modifiers (e.g., kinases, acetylases and 
deacetylases)" CHOI 10). In paragraph 01 16, Kim et al. contemplates histone acetylases and 
histone deacetylases as specific embodiments of the chimeric zinc finger protein. 

Thus, Kim et al. teaches chimeric zinc finger proteins comprising various activation or 
regulatory domains, contemplates chromatin associated proteins and their modifiers as regulatory 
domains that can be added, and specifically identifies the histone modifying enzymes (i.e., 
histone acetyltransferase and histone deacetylase) as transcriptional regulators that can be 
comprised in the chimeric molecules. Kim et al. further teaches that the chimeric zinc finger 
proteins comprising regulatory domains contemplated therein are useful for the modulation of 
gene expression. (See also the first sentence in ^0109.) 

Kim et al. does not explicitly teach a regulatory domain that is a histone 
methyltransferase. 

Rea et al. demonstrates that the mammalian protein Suv39hl is an H3 histone 
methyltransferase. (See throughout, especially p. 595, f 1.) Rea et al. further teaches that nucleic 
acids encoding SUV39H1 proteins suitable for recombinant DNA manipulations are available in 
the art as evidenced by the experiments performed using HeLa cell lines overexpressing epitope 
tagged SUV39H1. (See especially p. 598, col. 2, 1 st full If.) 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to construct a chimeric zinc finger DNA binding protein comprising a regulatory 
domain according to the teachings of Kim et al, wherein the regulatory domain is the H3 histone 
methyltransferase SUV39H1 as described by Rea et al. 
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Motivation to combine these teachings is found in the nature of the problem solved by the 
chimeric zinc finger proteins of Kim et al., which is stated to be for the purpose of modulating 
gene expression, and from the teachings of Rea et al., which state, "Higher-order chromatin 
structure is essential for epigenetic gene control and for the functional organization of 
chromosomes. Differences in higher-order chromatin structure have been linked with distinct 
covalent modifications of histone tails that regulate transcriptional 'on' or 'off states. . (p. 593, 
1J1), "Here we report that mammalian SUV39H1 or suv39h proteins are SET-domain-dependent, 
H3-specific histone methyltransferases (HMTases) which selectively methylate lysine 9 (lys9) of 
the H3 N terminus — a modification that appears intrinsically linked to the organization of 
higher-order chromatin" (p. 593, bridging col. 1-2) and "On the basis of our results, we propose 
that SU(VAR)3-9 related proteins provide important enzymatic activities towards the induction 
and assembly of higher-order chromatin" (p. 598, col. 2, 1 st full sentence). 

Thus, one would have been motivated use the histone methyltransferase of Rea et al. in 
order to obtain the expected benefit of chromatin remodeling and regulation of transcriptional 
'on' or 'off states as taught by Rea et al. 

Absent evidence to the contrary, one would have a reasonable expectation of success in 
combining these teachings because Kim et al. teaches various methods of constructing proteins 
comprising functionally associated zinc finger DNA binding domains and heterologous 
regulatory domains (see especially 1J0109), which methods were routinely practiced in the art. 

For these reasons, the invention of independent claim 40, as a whole, would have been 
obvious to one of ordinary skill in the art at the time the invention was made. 
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Furthermore, the limitations of the dependent claims are also found in the cited art. As 
discussed above, Kim et al. teaches fusion proteins comprising a zinc finger protein DNA 
binding domain and a regulatory domain, which meets the limitations of claims 34 and 35. 

Claim 36 is directed to the polypeptide of claim 34 wherein the DNA binding domain 
binds to a target site in one of a variety of genes. Kim et al. teaches that the zinc finger proteins 
described therein can be targeted to specific sites in DNA and explicitly contemplates regulatory 
sites such as SP-1 and hypoxia response elements as desirable target sites. (See especially 
1(003 5.) As evidenced by Chen et al. (teaching the androgen receptor gene promoter comprises an 
SP-1 site), Ryuto et al. (teaching that the VEGF gene contains several SP-1 sites) and Ebert et al. 
(teaching that the EPO 3' enhancer comprises a HIF-1 site), the SP-1 and hypoxia response 
element targeted proteins contemplated by Kim et al. would bind to a target sequence in many of 
the genes recited in claim 36. Therefore, the claim is also obvious over the teachings of Kim et 
al. and Rea et al. 

Finally, claim 41 is directed to a polynucleotide encoding the fusion protein of claim 34 
and claims 42-43 are directed to cells comprising the polypeptide of claim 34 and the 
polynucleotide of claim 41, respectively. The limitations of claims 41-43 are obvious over the 
cited art because in the section entitled, 'TV. Expression and Purification of Zinc Finger Proteins 
made using the Methods of the Invention", Kim et al. teaches expression of the polypeptides in 
host cells from recombinant nucleic acid constructs, which constructs and host cells render 
obvious claims 41-43. 
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In view of the foregoing, the invention of claims 40-43 and 34-36, as a whole, would 
have been obvious to one of ordinary skill in the art at the time the invention was made. 
Therefore, the claims are properly rejected under 35 USC §103(a) as obvious over the art. 

Claims 34-36 and 40-43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kim et al. US Pub. No. 2002/0173006 in view of Cai et al (1999) Proa Natl. Acad Sci. USA 
96:2828-2833 (made of record in the IDS filed 7 June 2006) as evidenced by Chen et al. (1997) 
Mol Endocrinol 11:3-15, Ebert et al (1998) Mol Cell Biol 18:4089-4096 or Ryuto et al. (1996) 
7. Biol Chem. 271:28220-28228. 

Independent claim 40 is directed to a fusion molecule comprising (a) a DNA-binding 
domain; and (b) a histone de-ubiquitinating enzyme. 

Kim et al. teaches chimeric zinc finger proteins with enhanced affinity and specificity 
that can be used for regulation of gene expression. (See, e.g., 1J0006.) Kim et al. further teaches 
embodiments of the invention wherein the zinc finger protein is linked to a regulatory domains 
for regulation of gene expression (TJ0109) and explicitly teaches, "Common regulatory domains 
for addition to the chimeric zinc finger protein made using the methods of the invention 
include. . .chromatin associated proteins and their modifiers (e.g., kinases, acetylases and 
deacetylases)" fl|01 10). In paragraph 0116, Kim et al. contemplates histone acetylases and 
histone deacetylases as specific embodiments of the chimeric zinc finger protein. 

Thus, Kim et al. teaches chimeric zinc finger proteins comprising various activation or 
regulatory domains, contemplates chromatin associated proteins and their modifiers as regulatory 
domains that can be added, and specifically identifies the histone modifying enzymes (i.e., 
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histone acetyltransferase and histone deacetylase) as transcriptional regulators that can be 
comprised in the chimeric molecules. Kim et al. further teaches that the chimeric zinc finger 
proteins comprising regulatory domains contemplated therein are useful for the modulation of 
gene expression. (See also the first sentence in ^0109.) 

Kim et al. does not explicitly teach a regulatory domain that is a histone de-ubiquitinating 
enzyme. 

Cai et al. teach isolation and cloning of Ubp-M and demonstrate that the protein is a 
histone H2A de-ubiquitinating enzyme. (See especially the Abstract; p. 2833, ^2; Fig. 7 and the 
caption thereto.) Cai et al. further teaches a nucleic acid construct encoding a Ubp-M protein that 
can be used in the construction of a chimeric zinc finger protein as taught by Kim et al. (See 
especially p. 2828, col. 2, 4 th full ft Fig. 1 A; and the footnote "Data deposition" on p. 2828.) 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to construct a chimeric zinc finger DNA binding protein comprising a regulatory 
domain according to the teachings of Kim et al., wherein the regulatory domain is the histone de- 
ubiquitinating enzyme Ubp-M as described by Cai et al. 

Motivation to combine these teachings is found in the nature of the problem solved by the 
chimeric zinc finger proteins of Kim et al., which is stated to be for the purpose of modulating 
gene expression, and from the teachings of Cai et al., which state, "[R]ecent studies suggest that 
deubiquitinating enzymes are involved in regulating transcriptional activity of chromatin. . ." (P. 
2828, col. 2, 11. 5-7.) 
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Thus, one would have been motivated use the histone de-ubiquitinating enzyme of Cai et 
al. in order to obtain the expected benefit of chromatin remodeling and regulated gene expression 
as taught by Cai et al 

Absent evidence to the contrary, one would have a reasonable expectation of success in 
combining these teachings because Kim et al. teaches various methods of constructing proteins 
comprising functionally associated zinc finger DNA binding domains and heterologous 
regulatory domains (see especially 1f0109), which methods were routinely practiced in the art. 

For these reasons, the invention of independent claim 40, as a whole, would have been 
obvious to one of ordinary skill in the art at the time the invention was made. 

Furthermore, the limitations of the dependent claims are also found in the cited art. As 
discussed above, Kim et al. teaches fusion proteins comprising a zinc finger protein DNA 
binding domain and a regulatory domain, which meets the limitations of claims 34 and 35. 

Claim 36 is directed to the polypeptide of claim 34 wherein the DNA binding domain 
binds to a target site in one of a variety of genes. Kim et al. teaches that the zinc finger proteins 
described therein can be targeted to specific sites in DNA and explicitly contemplates regulatory 
sites such as SP-1 and hypoxia response elements as desirable target sites. (See especially 
^0035.) As evidenced by Chen et al. (teaching the androgen receptor gene promoter comprises an 
SP-1 site), Ryuto et al. (teaching that the VEGF gene contains several SP-1 sites) and Ebert et al. 
(teaching that the EPO 3' enhancer comprises a HIF-1 site), the SP-1 and hypoxia response 
element targeted proteins contemplated by Kim et al. would bind to a target sequence in many of 
the genes recited in claim 36. Therefore, the claim is also obvious over the teachings of Kim et 
al. and Cai et al. 



Application/Control Number: 10/084,826 Page 14 

Art Unit: 1636 

Finally, claim 41 is directed to a polynucleotide encoding the fusion protein of claim 34 
and claims 42-43 are directed to cells comprising the polypeptide of claim 34 and the 
polynucleotide of claim 41, respectively. The limitations of claims 41-43 are obvious over the 
cited art because in the section entitled, "IV. Expression and Purification of Zinc Finger Proteins 
made using the Methods of the Invention", Kim et al. teaches expression of the polypeptides in 
host cells from recombinant nucleic acid constructs, which constructs and host cells render 
obvious claims 41-43. 

In view of the foregoing, the invention of claims 40-43 and 34-36, as a whole, would 
have been obvious to one of ordinary skill in the art at the time the invention was made. 
Therefore, the claims are properly rejected under 35 USC § 103(a) as obvious over the art. 

Claims 34-36 and 40-43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kim et al. US Pub. No. 2002/0173006 in view of Kaiser et al. (1994) J, Biol Chem. 269:8797- 
8802 (made of record in the IDS filed 7 June 2006) and further in view of Cai et al {supra) as 
evidenced by Chen et al. (1997) Mol Endocrinol 11:3-15, Ebert et al. (1998) Mol Cell Biol 
18:4089-4096 or Ryuto et al. (1996)7. Biol Chem. 271:28220-28228. 

Independent claim 40 is directed to a fusion molecule comprising (a) a DNA-binding 
domain; and (b) a histone ubiquitinating enzyme. 

Kim et al. teaches chimeric zinc finger proteins with enhanced affinity and specificity 
that can be used for regulation of gene expression. (See, e.g., ^[0006.) Kim et al. further teaches 
embodiments of the invention wherein the zinc finger protein is linked to a regulatory domains 
for regulation of gene expression fl|0109) and explicitly teaches, "Common regulatory domains 
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for addition to the chimeric zinc finger protein made using the methods of the invention 
include. . .chromatin associated proteins and their modifiers (e.g., kinases, acetylases and 
deacetylases)" fl|01 10). In paragraph 01 16, Kim et al. contemplates histone acetylases and 
histone deacetylases as specific embodiments of the chimeric zinc finger protein. 

Thus, Kim et al. teaches chimeric zinc finger proteins comprising various activation or 
regulatory domains, contemplates chromatin associated proteins and their modifiers as regulatory 
domains that can be added, and specifically identifies the histone modifying enzymes (i.e., 
histone acetyltransferase and histone deacetylase) as transcriptional regulators that can be 
comprised in the chimeric molecules. Kim et al. further teaches that the chimeric zinc finger 
proteins comprising regulatory domains contemplated therein are useful for the modulation of 
gene expression. (See also the first sentence in 1f0109.) 

Kim et al. does not explicitly teach a regulatory domain that is a histone ubiquitinating 
enzyme. 

Kaiser et al. teach isolation and cloning of UbcH2 and demonstrate that the protein is a 
histone ubiquitinating enzyme. (See especially the discussion commencing in the paragraph 
bridging col. 1-2 on p. 8799 and Fig. 6 and the caption thereto.) Kaiser et al. further teaches a 
nucleic acid encoding a human UbcH2 that can be used in the construction of a chimeric zinc 
finger protein as taught by Kim et al. (See, e.g., Fig. 1 and the caption thereto.) 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to construct a chimeric zinc finger DNA binding protein comprising a regulatory 
domain according to the teachings of Kim et al., wherein the regulatory domain . is the histone 
ubiquitinating enzyme as described by Kaiser et al. 
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Motivation to combine these teachings is found in the nature of the problem solved by the 
chimeric zinc finger proteins of Kim et al., which is stated to be for the purpose of modulating 
gene expression, and from the knowledge available to one of skill in the art at the time the instant 
invention was made. Specifically, as discussed above, the teachings of Cai et al suggest that the 
ubiquitination state of histones is involved in regulating transcriptional activity of chromatin. 

Thus, one would have been motivated use the histone ubiquitinating enzyme of Kaiser et 
al. in order to obtain the expected benefit of chromatin remodeling and regulated gene expression 
as taught by Cai et al. 

Absent evidence to the contrary, one would have a reasonable expectation of success in 
combining these teachings because Kim et al. teaches various methods of constructing proteins 
comprising functionally associated zinc finger DNA binding domains and heterologous 
regulatory domains (see especially ^[0109), which methods were routinely practiced in the art. 

For these reasons, the invention of independent claim 40, as a whole, would have been 
obvious to one of ordinary skill in the art at the time the invention was made. 

Furthermore, the limitations of the dependent claims are also found in the cited art. As 
discussed above, Kim et al. teaches fusion proteins comprising a zinc finger protein DNA 
binding domain and a regulatory domain, which meets the limitations of claims 34 and 35. 

Claim 36 is directed to the polypeptide of claim 34 wherein the DNA binding domain 
binds to a target site in one of a variety of genes. Kim et al. teaches that the zinc finger proteins 
described therein can be targeted to specific sites in DNA and explicitly contemplates regulatory 
sites such as SP-1 and hypoxia response elements as desirable target sites. (See especially 
1J0035.) As evidenced by Chen et al. (teaching the androgen receptor gene promoter comprises an 
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SP-1 site), Ryuto et al. (teaching that the VEGF gene contains several SP-1 sites) and Ebert et al. 
(teaching that the EPO 3' enhancer comprises a HEF-1 site), the SP-1 and hypoxia response 
element targeted proteins contemplated by Kim et al. would bind to a target sequence in many of 
the genes recited in claim 36. Therefore, the claim is also obvious over the teachings of Kim et 
al. and Kaiser et al. 

Finally, claim 41 is directed to a polynucleotide encoding the fusion protein of claim 34 
and claims 42-43 are directed to cells comprising the polypeptide of claim 34 and the 
polynucleotide of claim 41, respectively. The limitations of claims 41-43 are obvious over the 
cited art because in the section entitled, "IV. Expression and Purification of Zinc Finger Proteins 
made using the Methods of the Invention", Kim et al. teaches expression of the polypeptides in 
host cells from recombinant nucleic acid constructs, which constructs and host cells render 
obvious claims 41-43. 

In view of the foregoing, the invention of claims 40-43 and 34-36, as a whole, would 
have been obvious to one of ordinary skill in the art at the time the invention was made. 
Therefore, the claims are properly rejected under 35 USC § 103(a) as obvious over the art. 

Claims 34-36 and 40-43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kim et al. US Pub. No. 2002/0173006 in view of Zhao et al (1994) Biochem. Mol Biol Int. 
34:1027-1033 (made of record in the IDS filed 7 June 2006) and further in view of Spencer et al. 
(1999) Gene 240:1-12 as evidenced by Chen et al. (1997) Mol Endocrinol 1 1 :3-15, Ebert et al. 
(1998) Mol Cell Biol 18:4089-4096 or Ryuto et al. (1996) J. Biol Chem. 271:28220-28228. 
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Independent claim 40 is directed to a fusion molecule comprising (a) a DNA-binding 
domain; and (b) a histone phosphatase. 

Kim et al. teaches chimeric zinc finger proteins with enhanced affinity and specificity 
that can be used for regulation of gene expression. (See, e.g., 1(0006.) Kim et al. further teaches 
embodiments of the invention wherein the zinc finger protein is linked to a regulatory domains 
for regulation of gene expression fl[0109) and explicitly teaches, "Common regulatory domains 
for addition to the chimeric zinc finger protein made using the methods of the invention 
include... chromatin associated proteins and their modifiers (e.g., kinases, acetylases and 
deacetylases)" flfOl 10). In paragraph 01 16, Kim et al. contemplates histone acetylases and 
histone deacetylases as specific embodiments of the chimeric zinc finger protein. 

Thus, Kim et al. teaches chimeric zinc finger proteins comprising various activation or 
regulatory domains, contemplates chromatin associated proteins and their modifiers as regulatory 
domains that can be added, and specifically identifies the histone modifying enzymes (i.e., 
histone acetyltransferase and histone deacetylase) as transcriptional regulators that can be 
comprised in the chimeric molecules. Kim et al. further teaches that the chimeric zinc finger 
proteins comprising regulatory domains contemplated therein are useful for the modulation of 
gene expression. (See also the first sentence in 1J0109.) 

Kim et al. does not explicitly teach a regulatory domain that is a histone phosphatase. 

Zhao et al. teaches a recombinant protein phosphatase- 1 having histone phosphatase 
activity. (See especially the Abstract, Table I and Figures 1-2.) Zhao et al. the availability of a 
recombinant protein phosphatase- 1 that can be used in the construction of a chimeric zinc finger 
protein as taught by Kim et al. (See especially p. 1028, fll.) 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to construct a chimeric zinc finger DNA binding protein comprising a regulatory 
domain according to the teachings of Kim et al., wherein the regulatory domain is the protein 
phosphatase- 1 as described by Zhao et al. 

Motivation to combine these teachings is found in the nature of the problem solved by the 
chimeric zinc finger proteins of Kim et al., which is stated to be for the purpose of modulating 
gene expression, and from the knowledge available in the art at the time the instant invention 
was made. Specifically, Spencer et al teaches, "Several studies show an involvement of HI 
phosphorylation in gene transcription" (p. 8, f bridging col. 1-2) and, "Protein phosphatase 1 
appears to be the HI and H3 phosophatase []" (p. 9, 11. 19-20). 

Thus, one would have been motivated use the histone phosphatase of Zhao et al. in order 
to obtain the expected benefit of chromatin remodeling and regulated gene expression as taught 
by Spencer et al. 

Absent evidence to the contrary, one would have a reasonable expectation of success in 
combining these teachings because Kim et al. teaches various methods of constructing proteins 
comprising functionally associated zinc finger DNA binding domains and heterologous 
regulatory domains (see especially TJ0109), which methods were routinely practiced in the art. 

For these reasons, the invention of independent claim 40, as a whole, would have been 
obvious to one of ordinary skill in the art at the time the invention was made. 

Furthermore, the limitations of the dependent claims are also found in the cited art. As 
discussed above, Kim et al. teaches fusion proteins comprising a zinc finger protein DNA 
binding domain and a regulatory domain, which meets the limitations of claims 34 and 35. 
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Claim 36 is directed to the polypeptide of claim 34 wherein the DNA binding domain 
binds to a target site in one of a variety of genes. Kim et al. teaches that the zinc finger proteins 
described therein can be targeted to specific sites in DNA and explicitly contemplates regulatory 
sites such as SP-1 and hypoxia response elements as desirable target sites. (See especially 
TJ0035.) As evidenced by Chen et al. (teaching the androgen receptor gene promoter comprises an 
SP-1 site), Ryuto et al. (teaching that the VEGF gene contains several SP-1 sites) and Ebert et al. 
(teaching that the EPO 3' enhancer comprises a HIF-1 site), the SP-1 and hypoxia response 
element targeted proteins contemplated by Kim et al. would bind to a target sequence in many of 
the genes recited in claim 36. Therefore, the claim is also obvious over the teachings of Kim et 
al. and Zhao et al. 

Finally, claim 41 is directed to a polynucleotide encoding the fusion protein of claim 34 
and claims 42-43 are directed to cells comprising the polypeptide of claim 34 and the 
polynucleotide of claim 41, respectively. The limitations of claims 41-43 are obvious over the 
cited art because in the section entitled, "IV. Expression and Purification of Zinc Finger Proteins 
made using the Methods of the Invention", Kim et al. teaches expression of the polypeptides in 
host cells from recombinant nucleic acid constructs, which constructs and host cells render 
obvious claims 41-43. 

In view of the foregoing, the invention of claims 40-43 and 34-36, as a whole, would 
have been obvious to one of ordinary skill in the art at the time the invention was made. 
Therefore, the claims are properly rejected under 35 USC §103(a) as obvious over the art. 



Conclusion 
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